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REMARKS/ARGUMENTS 
SPECIFICATION 

The Examiner objected to the specification because the numbers of the applications referred to in 
the specification are missing and the status of the applications should be updated. Thus, the 
Applicant has amended the first paragraph of the specification to reflect the most current status 
of the applications and the last paragraph on page 17 of the specification has been amended to 
reflect the application numbers and the most current status of those patent applications. 

The specification was also amended to properly reference and identify the biological deposits 
made. Enclosed with this Response is a declaration that the biological deposits were made in 
accordance with the Budapest Treaty. 

CLAIM REJECTIONS 

Claims 1-18 and 49 are pending. Claims 1, 3, 5, 10, 13, 17 and 49 have been amended. Claims 
19-48 have been previously canceled without prejudice as being directed to non-elected claims. 
The Applicant reserves the right to later file one or more divisional applications directed to the 
non-elected claims. No new matter has been added. Reexamination and reconsideration of the 
present application is respectfully requested. 

35 U.S.C. $ 1 12, second paragraph 

The Examiner rejects claims 1-18 and 49 as being indefinite. The Examiner states that the 
method of determination of stated identity for SEQ ID NO: 1 is not set forth with any 
particularity in the claim designated invention, for example, the Examiner states that it cannot be 
determined whether the Applicant intends stringent or non-stringent conditions. The Applicant 
has amended the claims 1, 3, 5, 10, 13, 17 and 49 to further clarify the claimed invention. 

The Applicant has amended the claims to specify the conditions under which the rDNA 
hybridizes. Support for the amendments can be found on pages 35-36 and Table 9 of the 
specification, where probe and hybridization conditions are disclosed. What is disclosed in the 
specification is well within the capabilities of one of skill in the art to make and use the invention 
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as claimed. The specification discloses how the probes are developed and the condition 
parameters under which hybridization occurs. Page 34, Example 6. For example, the 
specification states "[i]n situ hybridization of the fixed, immobilized cells was carried out in a 
hybridization solution consisting of 0.9 M NaCl, 20 mM Tris/HCl (pH 7.4), 0.01% sodium 
dodecyl sulphate (SDS), 25 ng of oligonucleotide probe, and varying amounts of formamide.... 
To achieve the same stringency during the washing step, as in the hybridization step, the wash 
solution contained 20mM Tris/HCl (pH 7.4), 0.01% SDS, 5 mM EDTA, and NaCL The 
concentration of NaCl varied according to the percent formamide used in the solution. For 20% 
formamide the NaCl concentration was 215 mM, for 30% it was 120 mM, and for 40% the NaCl 
concentration was 46 mM. . . The optimum stringency was determined to be 20% formamide for 
the SNOBTP probe (SEQ ID NO: 14). For the NSP685 and SNTSP2 tri-labeled probes (SEQ ID 
NO: 15, SEQ ID NO: 16, respectively) the optimum stringency vy^as determined to be 55% 
formamide for each. The optimum stringency was determined to be 20% formamide for the 
MOBP probe represented by SEQ ID N0:18." Page 36, lines 3-19. 

The Applicant respectfully requests that the rejection be withdrawn. 

35 U.S.C.' § 112. first paragraph 

The Examiner rejects claims 1-18 and 49 as not being described in the specification in a way to 
enable one of skill in the art. The Applicant respectfully disagrees for the following reasons. 

By using the specified hybridization conditions together with well-known techniques, the one of 
skill in the art would be able to identify the strains sharing the specified homology. These 
methods and techniques are routinely practiced in the art (i.e., alignment search tool (BLAST) 
(S.F. Altschul et al. 1990. Basic local alignment tool. J. Mol. Biol. 215:403-410) and 
CHECK_PROBE (B.L. Maidak et al. 1994. The ribosomal database project. Nucleic Acids Res. 
22:3485-3487.)). By using tools and protocols commonly known in the art, one skilled in the art 
can then readily test and see whether a bacterial strain sharing the claimed homology and 
hybridizing under the specified conditions exhibits nitrite-oxidation. Moreover, the Examples 
teaches how the inventors detected and measured the presence of nitrite-oxidation capabilities in 
bacterial samples (Examples 11-16). 
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In addition, one of skill in the art understands that the 16S rDNA is a highly conserved region of 
gene, and has been used by those skilled in the art to discern and describe phylogenetic 
relationships, rather than functional comparisons, which impart information regarding which 
regions of the 16S rDNA are variable at the species level (Woese et al, Proc. Nat'l. Academy 
Sci. 74(1 1): 5088-5090 (1977)). As such, it is knovm to one of skill in the art which regions of 
the 16S rDNA gene are universally conserved between species. The specification teaches how 
this concept is used to construct probes that target a specific homology to the 16S rDNA which 
determines the phylogenetic relationship of the bacteria with that sequence. Pages 34-36. The 
use of 16S rDNA to determine phylogenetic relationships of species is well-known in the art 
(Teske et al, J. Bact. 176(21): 6623-6630 (1994)). In Teske et ai, the 16S rDNA sequences of 
ammonia- and nitrite-oxidizing bacteria are compared in order to show phylogenetic 
relationships. 

The data presented in the present specification teaches the phylogenetic relationships of 
ammonia- and nitrite-oxidizing bacteria and one of skill in the art would be able to use the 
information contained therein to recognize an organism identified by SEQ ID NO:l and its 
variants as nitrite-oxidizing bacteria. The Examples show that the isolated and purified organism 
does indeed oxidize nitrite and thus confirms this designation. The comparison of the known 
16S rDNA sequences in Teske et aL, by aligning the sequences, demonstrate that only very 
specific regions of the bases vary. This phylogenetic comparison can be seen in Figure 1 of the 
specification. As mentioned above, by using the framework developed by Teske et al. and 
known tools such as BLAST, it can be shown that SEQ ID N0:1 and its variants share a nitrite- 
oxidizing functionality. 

Structurally, the claims are limited to nucleotide sequences that are either identical in sequence 
to SEQ ID NO: 1 or which are at least 96% homologous. Even though the claims therefore 
encompass a large number of specific sequences, the disclosure teaches one of skill in the art in 
screening for the required homology and testing for the claimed function, i.e., provided in the 
examples. Thus, the homology requirement and functional requirement limit the number of 
compounds to a defined group, /.e., the claims are not open-ended. Enzo Biochem, Inc. v. Gen- 
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Probe Inc., 323 F.3d 956, 964 (Fed. Cir. 2002)(citing Regents of the University of California v. 
Eli Lilly <& Co. 119 F.3d 1559 (Fed. Cir. 1997): According to the PTO, Lilly requires the 
disclosure of "detailed, relevant identifying characteristics ... complete or partial structure, 
other physical and/or chemical properties, functional characteristics when coupled with a known 
or disclosed correlation between function and structure, or some combination of such 
characteristics," and the Federal Circuit has adopted this interpretation.). Thus, given what is 
taught about SEQ ID N0:1 in the specification, the specified hybridization conditions that are 
required, and the examples demonstrating how nitrite-oxidation level is analyzed, one skilled in 
the art would be able to readily synthesize and identify the variants of the reference sequence 
which share the claimed homology and also retain the nitrite-oxidation functionality. 

In light of the above considerations. Applicants respectfully submit that the present claims meet 
the enablement requirement of patentability. It is therefore respectfully requested that the 
Examiner's rejection of claims 1-18 and 49 be withdrawn. 

/// 
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CONCLUSION 

The Applicant believes that claims 1-18 and 49 are now in condition for allowance, and a 
favorable action is respectfully requested. If, for any reason, the Examiner finds the application 
other than in condition for allowance, the Examiner is requested to call the undersigned attorney 
at the Los Angeles telephone number (213) 488-7100 to discuss the steps necessary for placing 
the application in condition for allowance should the Examiner believe that such a telephone 
conference would advance prosecution of the application. 

Respectfully submitted, 

PILLSBURY WINTHROP SHAW PITTMAN LLP 



725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 
Telephone: (213) 488-7100 . 
Facsimile: (213) 629-1033 
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